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1.0 ABSTRACT

This document presents the final technieal report
under Contract No. AF30(602)~-1943 for a tandem
axle traller van prototype Lo house Mobile Elect-
ronie Communication equipment. The report covers
investlgations and analysis in the areas of road
stability, welght distributions, structural
integrbdty and handling of sub-assemblies. The
report also includes a list of drawings of the
major components and pictures of the Prototype
V138( )/M Trailer Van.
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2.0 INTRODUC TION

2.1 RADC Exhibit

2.1.1 The Rome Air Development Center lssued an
invitation for bids on the design, fabrication
and testing of a service test model of trailer
Van V-138( )M in accordance with Rome Air
Development Center Exhibit RADC-5022 date
17 March 1958, (See Reference I) The purpose
of the traller was to be used ag a service test
model for electronics and assoclated equipment,
The traller was to conslst of a van and remov=-
able traller chassis. The van was to be made
into two parts consisting of a "platform™ and
"detachable top assembly." The traller van
wag required to have a gross weight of no more
than 8,000 1lbs. and to carry a payload of

2.2 Cralg Syatems, Inec. Proposal

2.2.1 Craig 8ystems, Inc., of Lawrence, Mass. submitted
a proposal, (BR No. 1368 dated 21 April 1958)
(Reference II) containing an engineering approach
they would expect to make toward the supply of
the Trailer Van V-138( )M. Craig proposed to
supply the V-138 as mueh like Trailer Van V-83M
as practicdable because of the preat similarity
be twoen the two trallers. Since Cralg desipgned,
developed and was manufacturing the V-83, it
waa congidered that a wealth of design informa-
tion and experlience were avallable to meet the
requirements of the V-138., The differences be=
tween the two trallers lie essentlally in the
following:

1. The traller van would be separable into
three main components: Traller Chasnais,
Platform, and Detachable Top Assembly so
that each of the three major components
could be helicopter lifted separately.
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2.242

2.243

2.20&

2. Te platform would be made lighter than
in the V=83 so that the combined weight
of the platform and the maximum facillty
payload would come within the limlted
oapaclity of the H-21 hellcopter.

3. The electrical power jJjunction box and the
power distribution cablinet would be mounted
on the platform so that the payload sould
be powered while the Detachable Top Assembly
is removed from the platform.

L. A forced alr ventilation system would be
included in the Detachable Top Assembly and
no alr eonditloner ports would be provided.

5. Transportation by air would be by the C-123
instead of the C-119 aircraft,

Cralg also submitted a aupplement to their proposal
‘dated 26 April 1958 (Reference III) indicating that
although the V-83 and V-138 may be similar, the
detalled deslgn would be entirely open to investi-
gatlon, study, and improvement,

The Van was to be essentlally a rectangular shaped
structure having insulated walk, floor and roof.
The "DTA" was *to be easily attached or separated
from the "platform"., The internal dimensions of
the vans wore to be 7 ft, - 8 in., in width by

6 ft. = 6 in, in height by 11 ft. = 8 in. in
length,

The Detachable Top Assembly was to be constructed
of a lirshtwelirht, stressed skin sandwlch materinl.
It wag %o bhe enulpped with lifting eyes capable

of 1iftine the DTA or when attached to the platform
11fting the entire traller van. It was also to be
equlipped with Jack mounting plates for removal

from the platform,

The platform wns to he designed to support a
uniformly distributed load of 25C pounds per
gquare fuot and concentrated load of 300 pounds
and to bhe of gtressed skin sandwich construction

re Inforced fto accommodate the loads introdnuced
from equipment installed when transported by
helicopter, air, rall, vehlclc and water shipe
ment., It was %o be a unit so thnt when used alonc,
without the 'mdercarriage or DTA, wlth equipment
mounted thereon, i1t could be opcrated in the

worst poassible combinatlon of service conditiong.
The nlntform was to he equipped with 1lifting eyes
and its weight should not have exceeded 570 pounds.
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2.2.5

The undercarriapge was to be deslgned to have

*gimilar characteristics to the V=83 Trailer

Van. A study was to be made of various types
suspension systems, and a review of the
stablllty of the vehlole and the possible use
of surge brake system made. The undercarriage
waes to be equipped with a single draw-bar, box
beam tyne, hinpged or removable for minimum
cubage when stored transported,

2¢3 Contract Award

1.3.1

The Rome Alr Development Center, after consid-
eration of the various proposals made by a
number of manufacturers, awarded Cralg Systems,
Ine. the contract to design, develop, and fab-
ricate one fileld service trailer V-138( )M
based upon thelr proposal and exhibvit. Upon
award of the contract Craig initiated a develop-
ment program supported by experimental tests

and atreas analysls of the trailer,

3.0 DISCUSSION

3,1 Preliminary Traller Stability Study

3.1.1

A study was made to determine what type of
traller would provide the best stability with
rigidity comparable to the V-83 trailer. For
this study two types of trailers were considered,
ons consisting of a tandem axle trailer equipped
with leaf springs, the other was a trailer
equipped wlth dual wheels and individual coil
spring suspension. Both trailers were considered
to have equlivalent gross weights, helghts of C.G.,
wheel tread widths, and spring rates. The apring
rates used were similar to that of the V-83
trailer. This study determined that the tandem
axle traller would have approximately 19 per sent

reater stabllity than the dual wheeled trailer,
%;oe Reference I). The final desipn incorporated
the tandem axle configuration.
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3,2 8Static Load Tests

Tests were conducted on each of two panelsa to determine
the uniform load which the panels would satilfactorilg
support with no permanent deformation (See Reference il

3.2.1 The fgrst panel tested was I ft. x 8 ft. using
/ft° foamed in place polyurethane foam and .(32
061-T6 aluminum skin on one side only and framed
in a hollow rectangular aluminum extrusion,

3+.242. The second panel tested was the test sample used in
2.2.1 except that another .032 A061-T6 aluminum
skin was bonded to the opposlte face.

31.2.3 The double aluminum skin construction as describe&
in paragraph 3.2.2 was adopted for the basle van
panel desipgn.

3.3 Mounting Racks for Test Welghts

3.3.1 A study was made of the design and strength of the
mounting racks for the tests welghta to be attached
to the platform (See Reference III1).

3.3.2 It 18 to be noted that, although this study was
made, the racks were not used for testing becauss
of lack of funds. It was apgreed with the cognlizant
RADC Engineer that tests could be performed using
sand bags.

3.4 Preliminary Calculation of Center of Gravity of the Van

3.4.1 Caleculations were made to determine the location of
the center of pravity of the van consifating of the
pl?tform and detachable top asscmbly (See Reference
IV)e.

3.442 The purpose of these calculations was to obtain
criteria for handling of the van and for possible
future degsirn of handling equipment.
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3.5 Lifting Rig
3.5.1 At the request of the cognlzant RADC engineer

a design investigation only was made for a
1ifting sling for handling the platform assye.

(See Reference V).

3.6 Illustrations

3.6.1

The illustrations on the following page deplct
the prototype Trailer Van V-138( )M as

manufac tured by Cralg Systems, Inc. Fipure I
(Craig Systems Photo 1670-L) is the rear view
and clearly indicates the three major components,
the trailer chassis assembly, the platform
assembly of the van, and the detachable top
assembly of the van., Figure II (Cralg Systems
Photo 1670«2) is the front view and in addition
shows the jacks In thelr stored positions.

In addition, Cralg Systems Inc., Drawing D15547

revised to level C to include pertinent refer-
ence dimensions has been inecluded in the report.
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FIGURE T
REAR VIEW TRAILER VAN V-138( )M
CRAIG SYSTEMS INC. PHOTO NO0.1670-l

FIGURE II
FRONT VIEW TRAILER VAN V-138( )M
CRAIG SYSTEME INC, PHOTO NQ. 1670-2
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REFERENCES
I Exhibit RADC~5022 dated 17 March 1958

II Cralg SystemsInc., Proposal (BR No. 1368
dated 21 April 1958)

1II Cralg Supplement Proposal (BR No. 1368
dated 26 April 1958).

IV Craig Systems, Inc., Drawings
D15547 Gl - Trailer Van V-138( )M
R15198 @1 - Interior Assembly
81D616 -~ Cable - Intervehicular

R14919 G1 - Platform Assembly
Van V-138( IM

R15078 Gl - Detachable Top Assembly
Van V-138 ( )M

D15008 - Chassis, Trailer V138( )M
D15200 = Jack Assembly, Left
D15201 - Jack Assembly, Right
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Preliminary Calculation of Center
of Gravity of Van

Lifting Rig
Cralg Systems Inc. drawing D15547 Reva. Co
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APFFNDIX I
PRELIMINARY TRAILFR STAPILITY STUDY
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March 9, 1959

Basia of Comparison:

" Case I: Running gear with tandem axles,
four single wheels, and four
leafl springs.

Case II: Rumning gear with single axle,
two dual wheels, and two
coll springs.

k _
? r

7T TIITs 1

| g /

. oy [

Spring rate (One side)
= 694 #/in.

CASE I
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CASE IIX

March 9, 1959

—

\. S
~-s
! ~x
’ {
{ )
."/

v et £ A My e b s

Spring rate (one side)
2 1111 16/in.
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CONS TAN T3

W = Sprung Weight:

wlz

6450 1b. for Case I

6850 1b. for Case II
Sprung Weight

1250 1b. for Case I

850 1b, for Case II

Track distance = 86 inches

Spring distance

69 inches for Case I

LLC inches for Case II

Axle height = 16.5 inches

Verbilcal dlstance between axis of sway

and C,G, of van
39.5 inches for Casge I
56 inches for Case II

Spring constant

69, 1b/in, for Case I (one side)
1111 1b/in. for Case II (one side)

March 10, 1959
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March 9, 1959 |

CASE I: Due to the high lateral rigidity of the leaf springs,
we may asasume that the van sways about a point on the center

1line at about the helght of the taps of the “ires:

E

Lateral shift of C.G.

i
H
“
"

Deflection of spring

o
"

Lateral force

To cause shift "e".

r

24y -
- 240 R = Force in

~—— G2
’ Spring caused by deflection "x".

Hence e = 5 x 39.5 = .60
R =4 x 694 = 2775 1b.
F =

2R x 81].05 - 67”0 X ’.]..6 - “.080 1b,
395

which 18 the force required to tilt the Van to a point where

the floor touches the wheel.
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March 10, 19%9

It 18 shown on page 10 that the condition for spesd

is expressed by the followlng equations:

gﬁg_{;’-‘wl) TF a4

P 2
(e
Vertical helght ground to C.G. van.

1 F

V]
o
]

Where H
S8hift of C.G. of van

[
1t

Force required to upset trailer

height, pivot point to CG of van

= dlatance between springs

%z o 5 3
’

Sprung Welght

wlz unsprung, weight

K = sapring congtant
B = Track
a = axle height,

agsuming no hottom-out or wheel-touch,

So 1in our case:

13 {7700

) 6B ,
6450 [ £ 3.2 4 72.5

331,000

3120 r of
6’4—50 L"O » 000 - 1 » +75
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Mareh 12, 1959

o
"

331,000
;_';120 F 757
64,50 [23795,000

3997 1lba.

3997 13120 ® .5 inches,
» 195,000

S0 upset occurs before van touches wheel.

v (upset) = F%r

= 3997 x 32 x 100 (For 100 ft turning radius)
&L 50

\[1984
Llll..s ft. sec.,
0.1y miles/hour

I
111

@
"

v

v (upset)
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March 10, 1959

CASE II:

Due to the configuration of the running gear, assume
the axis of sway 1s on tle centerline at axle height.

!
I
el ' e = 5 Sec &
\GD T ~ 55 ec
&J B or e ® 6,51 inches, when
‘\( Vi the wheel touches the van.
77\ If;<¢ -_l‘
‘ |

Upon the apnlication of a gradually increasing centrifugel
force "P" at the C.G, of the van, and from the geometry of Case II
1t can be verified that points A, B, and C move as shown on the
sketech on the following page, and thias is accomplished in two cyoles:

1) As polnt C moves 6.51 "horizontally to the left, points B
and move 3" diagonally upward and downward, respectively, and
point A remains motionless.

2) The left spring hottoms, the van and left side of the
rumnIng pgear rotate as a unlt about point L, and points A, B,
and C move as follows:

Point A - a distaice .52¢ @ about 30° from vertical

Point B - @ distance .895 @ about L0° from vertical
Point C - & distance e @ about 309 from horizontal,

at which bimg, assume the van ls about to upset, i.e., The
reaction at R" 1s zero.
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March 16. 1959

]

: }
/S

\ 3/1 Coo
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Mareh 16, 1959

We mist solve for the value of "e" at upset, and for the
upsetting force "F",

Considering the left side of the running gear as a free
body, noting that the reaction at "L" must be W 4 W1, and

assuming an upward vertical foree 'V" at the kmee pin, we
may say @

. . ‘v’ 1.
fF‘y 0: (W +Wl) # ;_J-Rl

Frow/

JI

Considering the right hand spring, we may set down its
total upward reactlon on the sprung weight.

R, = vzl - X (3 cos. enf .B95 e cos )

= 25 - 1111 L3 x o707 4 895 x .69 x ol

-

or R2 = 1065 -~ 766e

Now considering the van as a free body:

o)

Pare 20
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March 16, 1959

ZETP 20: F Lﬁ-ﬁ e sin éﬂ AF

g g

1
Nim qs:H

-~ 6.51 - e cos,. Ci] W,

Substituting and solving for F, we pet
F = 3025 1lbs.

= 25.6 mep.he

Percentage greater stability of Case I over Case II:

30.1 - 25.6 = 19%

Conclugion: For equal softness of ride, we have 194 greater

stability in Case 1.
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Development of Equations for Upsetting

Condition of Traller

K

T
({15
.
l
[

Conslder the sprung weight as & free body:
Take moments about left spring

R2b+Fh=W('g_e)

=¥ e _+ Fh
or R, = = _[}L—Er-——

Rl = W-Rz
=X |We +Fh
2 + b )
Before the application of "F",
So ARy = + We_+ Fh
b

and ARp = = We + Fh
2
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Mareh 10, 1959

Let "K" be the spring constant. Then
8K

il

We + Fh

b
or 8 = 1| We_+ Fﬁj]
K b
8 o

Also e re = 26n
b .

E13
Subgtituting: e = 2h We + Fh
sz

okb2- e2HW = 2FH2

e = 2Fh2
Kbe -2hW

OR|le = F 2h2
sz - 2hW

Now consider the unsprung welght aa a free body:

7.

DR e
iz

Take moments about "O": ‘ o ‘J 1 1

-
1 —
B W R B-b
> + IET |+ RZ['—B-E—-E} ({H=h) F + g Ei F
— W

Substitute in the previous values for Ry and Rj:

-

;7 _
i e

1l
BW +R
1 (W } ( B=b )
2 (zt ¥ Fh g S5y
h

I“‘

+ + b) =F[H-h+aw1]
) (2 W
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This reduces to

B (W + W) = WewFh = Fh + F

‘2 -

F|H + w-l:l-as 1, _
[: a T3 (W+ W) - We

1
FIl H+aW" 4w (2n2 1
[ T kw2 :——Zh&% (W + W)

or| F= B/2 (W + Wt

Wx 2h2

Kb2 =2hw

+ 8 gi + H

The sbove dlscussion assumes:

1 Spring does not "Bottom-out".
2 Van dcoes not touch wheel,

Derivation of the 8peed equation:

= M
or Ffi + Ql)= W+ Wt
W-T

ve

———

March 10, 1959
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APPENDIX II

STATIC LOAD TESTS
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T ORI RTI—-_"

2/¢ - 2/11/59

AL ft., x € ft. test panel using L#/ft. x - WW foam was
asasenbled for statle test load. Two separate tests were
conducted, (1) ,032 thick skin on one side (2) .032 skin
on both sides.

TEST NO0. 1

TEST PANEL

Dwad aooas”

o DEIAL. A

(I

et .,\,(<b”““ TQ) I < AA- /x.u.&_ v

P e i R A e e R e e
Pl

o7
4”/

T N T Rk
L . om a Vo

A . :
o . .
L/ g B L, A s vir~ s w - e

WEIGUT 1-1/2 x 1-5/0 Tubing 9.82)
.032 Skin 1y 6L #
Wood 1.600i#
X~ Foam 14,612

Actual Wt, EEfF"TSs.

Actusl Denglty of h#/ft.3 Foam
16.612/3.729 = L5541 /ft.°
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TEST NO. 1 (Cont:)

Arrangement of Test Loads

2/6 - 2/11/59

(G [2 1aw IERCLS [

TOTAL LOAD i .

]
1’13
laeps | SR 2178 B
14 s
Ciabd NN
e g -
13
. — L-.—— p— _“J
(4) 5
4z ® Sis i

TOTAL LOAD THL

] LRI
[Al¥ | dip #
4e '*74¢¢

- \Atc‘-\'. . - e
1 * dip ®
| |4(;:j_ L } o % |

3 TTEL
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2/6 - 2/11/59

TEST NO. 1 (Conts)

RESULTS
CONDI TION | LOAD LPS.|DEFLEC TIONMAX. MOM,
N, FT. LES,
1 0 0 o ]
2 146 0.480 268 1
3 292 0.910 438
b 438 1,390 657
5 58l 1.640 730
6 730 1.910 ! B8s2
7. | .B876  1.980 [ 888 |
8 0 0,050 | O .

TEST 10, 2

TEST PANEL = Same Pesnel used for test Ne, 1 with ,032
slkin (6061-Té) bonded to opposite face.

ARRANGEMENT OF TELST LOADS
Conditlon 1 {lwu 7 same as Teabt #1

O T I'\ﬁl a3 TR SLE Bl RE l I DTl }:l’_%'l—-“‘
8 A 2 GG ) (G0t
i Gt (G B
Total frr—— s TOVALL e e e TOTAL | eie e
Load 218 % G 4z & bl 5844
o0y b — . ] 2w - J AW OB e remend
. A EZN
jdlo® jadp B 14t
b e R Rt
12 i
L L _'_ ! . LTTL_MJ . jj . Page 29




2/6 - 2/11/59

TEST NO, 2 {Cont:)

RESULTS
DEFLEC TION MAX MOM. |

CONDITION |LOAD L7S. N, FT. LBS.

1 0 0 0 o

2 a6 0,160 268

3 292 0.260 138

Ly 138 0.390 657 .

5 58l 0.460 730

6 730 0,520 852

7 876 0.560 888

8 109 0.780 1312

9 1315 0.960 1719

10 1460 1.090 1983

11 0 1.010 o
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MR

LY

0]

¥

SUMMARY OF TEST RESULTS

2/6 ~ 2/11/59 |

2000

\&00

[lVelelel

\avo

1202

AO

200

"

0 th ) \
G ] \h l!‘

0 0 4 0

RSN SNV NSUDUN WIS RSO J

0 (n 0
& R \n [ .
< N ] < N

DEFLECTION IN.

COL CLUSIONL

1. A psnel conatructed
will satisfactorily
27.75#/ft.2 with nc

2. A panel constructed

will satisfactorlly
61.964/Tt.¢ with no

permonent deformatlon.

as indicated in Test No. #1
talco 8 uniform load of

nermancnt deformuilion.

ng indicated in Test No. #2
take & uniform loed of
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 APPENDIX IIT
MOUNTING RACKS FOR TEST WEIGHTS
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Mar. 26, 1959 ‘
. t e
D2 -
r® T
H ; o
. ©
By {
2 |
¢ 1 o ! i
\ %-
( n—- —— |
in i - - !
i +4 - ; ¢
§x o 1% | oz
‘{ | N j<“
o l I
i
UJ‘ i
0 |
0 X‘(! ‘ l'./
1) ' \n
/
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Mareh 26, 1959

GROUP I
WD ARM MOMEN T
2 x 334 668 27 18,030
I I W
x »
2 x 502 gl gh

1.%00
»
Xl = 18%508Q_= S55.4 inches

GROUP II XIZ;: 121.0 inches

GROTP I 334l 55.4 185,080

GROUP II Eoz ' 121.0 60,800
Xz 2%5880 - 6L.0" inches
x 46

Try arranging Group II vertically, and see how far to move up Group I:-
502 !121 + 9 l + 334X, = 3946 x l 70 + 9{
33uhx1 = 303,900 - 65,300

X, = 238,600
1 %3&& = 71l.4 inches

Move Group I .0 inches fwd.
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Mareh 26, 1959

Double Check:

wT ARM MOMENT
2 x 3 668 L6 30,700
2 x 33& 668 93 62,100
2 x 502 100}, 50 50,200
2 x 502 100k 38 98,500
2 x 251 “502 130 65,300

38146 306, 800

i = 3%%tggg = 80.0 inches

Vertical C. G,
L x 334 Y+l x502 (Y+1+10)+251 (Y +Y+ 3/ +10)
= (4 x 334 +4 x 502 + 2 x 251) x 32
1336 Y + 2008 ¥ + 2008 (11) + 502 Y + 2700 = (1336 + 2008 + 502) 32
3846 Y = (3846) (32) - 2700-22,100

98,000
3846

= 25,5 inches

Page 3l




March 26, 1959

Double Cheek: -

3846

(4 x 334 + 251) 25.5 + L x 502 x[_25.5 + 1 + 10 ]
+ 251[ 25.5 + 3/4 + 10 |
= 36846 x ¥

¥ = 1587 x 25.5 + 2008 x 36.5 + 251 x 36.25
= 10,450 + 73,300 + 9100
v = 122,850
3846
Y= 31.95 inches _____
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March 26, 1959

DESIGN OF SUPPORTING STRUC TURE

Try three 2 x li's transverase @ L™ on which are mounted
steel or wood table~-type mounts

For 10-G long loading, one 2 x ) takes:
10 x l L x 5024+ L x 33h|
3 L i

= g% 3836 j % 11,150 1b, loaded as follows:

2800 'A".FIOD ._._,_lo,, J

Call it as follows:

A Tolal ‘200
”'l v M 1€‘Eé‘
L b \ I

2
R, = 2800 geag (2 + 60) = 2800 x 62 x 784
1 x 3 54,000
= 2520 1b,
Mq = 2520 x 2 = 5040 in-1b
M, = 27900 x 2 x 28 (32) = 2785 in-1b
2 x 900
Ryl = 2900 (6)2 (84) = 157 1m
SH’ EU
1 -

My" - 157 x 24 = 3770 in-1b

M. 1 2 2800 x 2l x 6 (24 + 30) = 12,100 in-1b
2 x 900
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March 26, 1959

So M Max = M2 {-Mal = 14,885 in-1lv,

Best grade Douglas fir:-

2_x_li Welghs 1.3 1b/ft.

4 x i Weighs 3.0 1b/ft. say

2 x I has T max of 1.625 x (3.25)3 = I.65 inbt

I min of 3.25 51.125)3 = 1,16 1nu

US = 2550 psi
b x I has I max of 4«65 x 2 = 9.3
If 2 x l4's are 1laid flat I max is available for 10-G loading:

S aMC » 14,885 x 1.625 = 5200 psi
T .65 too hich

e aa i cb

_Try a 4 x Ly

S = 5200 = 2600 psl a little high

S0 try 3 x 1-1/2 x 4,1#[:;

& max = 1.1
E£min = .21

s = ;gteeg —_ 13,550 pat

A 1.5-G loading upward would cause a simular loading, in the
ratio 1og S §

So M max = .15 x 14,885 = 2235 in<1ldb

So = M =« 2235 = 11,000 psi




Marsh 26, 1959

PIRST CONCLUSION: Use three 3 x 1-1/2 x L.1# steel ['s 1aid flat.

Spearing reactions on screws:

Ry+ Ryl 3 2520+ 157 = 2677 1b.

Ryt n22 5600 - 2677 = 2923 1b
Davis cat. pages F-3 and F-51 says stnd. FD-1223 can take
3000 1b working load.

4O00 1b limit working
L5000 1b ultimate.

The above reaction would be shear on the bolt. but the 10-G loading
is extreme, and assuming that ultimate in shear is .667 of ultimate
in tension, then 4500 x 667 = 3000 1b,

LONGI TUDINAL TRUSSES

~

Assume members @Pcarry 10=-G
loading in tenslon, each
carrying 1/l of loading on

one side:
On one side: P = [2 x 33+2 x 502+ 251] 10
= 868+ 1004 +251 x 10
= 19,230 1bs s
T 4,807 1 o ey —
- 2 YY

- ).J.BO? sec, ©

P
L
T
@ = Tan -1 ’% = 19.5°

Page 140
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See 9 = )

So T = gao; = 5100 1b

If we use 1 x 3/16 flat bar, then

8 =Pa= ?100 = 27,100 psi
E . X L]

NMeEMmesr (2);

i ST =2
o Two panels carry 5020#, 38 in
g FEXT 22at above floor, and 33L0# 27" above

floor.

RN 4BR, = 5020 x 38t 30 x 27
\\‘ 2_
o)
R, = 191,000 +90,000
L8 e i ST R S, 1 q&
< 2930 1b8a

Tensile load on a bholt,

Assume member @ is a 1 x 1 x 1/4L (1.50 #/r¢t.)

A= .y 8 =P w2930 = 6660 pst
Y AN

Conclusion: Can make frame of 1 x 1 x 1/i4 L's, tied with 1 x 3/16
TIat bars for diagonals in the longltudinal direction,

Page |1
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Size members (3) for 3.5-G side loading:
Middle panel takes leaviest load of

- 502
—m A [s02+ 334] x 3.5
= 836 x 3.5

r._\:\ﬂ‘e 2930 1b
N ™
n (-s,><\ | 0 = tan ~1 %‘ﬁ = 350
‘ A * T.= 2930 = 2930 = 3580 1b

e ALY “_,.“:} Try 1 x 3/16 F.B,
Hll R‘ S = =
z P = 80 = 19,100 psi
T

Bolt load 2l Ry = 3.5 |502 x 38+ 35k x 27|

Rl = 5.; “:9,100:t9100§| = 4100 1b

30 Ry = 24 x 4100
Ry = 4100 x 4/5 = 3280 1h, bolt load

S TRUC TURE FOR THE 2?1-1&_&
1

Tay= 2 x 2510
® og ® x

@ = Tan =1 17
2

x4
—

R 2 370
= 2510

2 310 1b

Page 42
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Try a 1 x 1/8 F.B, for members 1 :

S=P = 31%0 = 25,100 psi
A L]

However 1f this structure 1s tied across to the Group I structures,
diagonals 1 e¢an be eliminated.

Member 3 :
23R
R

2530 [38+ 27]

2510 x 65 = 3550 1b

and a 1 x 1 x 1/4L would be OK here.

"

WEIGHT OF SUPPORTING STRUC TURR
1 3ea 3x1-1/2 x 4.1# @ 7.5' = 92 1b

2 Group I struecture
a Legs 6eal x1x 1/ x 1.5#4£17" longe = = = == = = 13,0
b Short plates 1 x 1 x 1/ x 1.5#Z24" long « - -~ - = ‘18,0
¢ Long plates |} ea 1 x 1 x L/ x.L1.5# 8' long = - - = 48,0
d Lonp diags 8 en 1 x 3/16 x A4# FB L.5' long = « = = 23,0

e Short diapgs 6 ea 1 x 3/16 x .6L4# FB 29" long - = - =
2 assemblies © lIT'T 222 1b

3 Group II structure
a Legs 4 ea 1l x 1 x 1/4 x 1.5#&£ 17" long - = - - = - = 8.0
b Short plates I} ea 1 x 1 x 1/ x 1.5¢£.23" long - - - 12.0
¢ Long plates L ea 1 x 1 x 1/ x 1.5#£ 58" long - - = -30.0
4 Lonpg diags L ea 1 x 1/8 x L43# 5' lonpg =« = = = =« = = 9,0
6 Short diars /; ea 1 x 1/8 x 43# 30" long = =« = « = =

.0
1 assembly ¢ 5%.5 6; 1b

Sub-Total

2apge |13




Sub
Sub-Total
Migcellaneou
TOTAL

Teat Welghts

GROSS TEST L

Re page @ e

March 27, 1959

377
s ® 15% 51
L3l 1b.

3846 1b.
OAD 1,280 1b.

MISC. CALCULATIONS

heck bhuekling of momber@

Critical buckling load

sy am W
mEAe P = II%EL (min) I = Ar®
A= Wl
| I (min) = Aﬁi (21
—I" P = . X 02
\ L z .0176

iﬁ_ P = 112

Check buckli
L= s0" p

L

30 x ]&6 x 0176
R

9.9 x 30,000 x 17.6
2859

18,000 1b>2930 1b.

npg of top plate:

1= 112E1

P A

= 9.9 x 30,000 x 17.6
%550

= 2090 lbs, buckling

Pagre Ll




March 27. 1959

Actual loading:

P = |3 02! x 10 = 81340 = 2090 lbs, actual,
l: 2 x 2:] E ’

However the presence_of some fixity at ends wlll increase
the buckling load, P!, somewhat.

See what is needed for a floorllif it is not continuous across
the floor:

>/
!

L= B =2t s02 = /4] x 10

[67+ 125] x 10

2920 1ba.

Em x 2/ 4502 x 14 +502 x 1/2]_ 10
[eoe+251] 10

543 x 10

= 5,30 1b,

ﬂ,
ot
f 1

g
€
o]
(1]

4 2
AR
| e

i,

¥,

> Si30 x 2;.25 2 ;390 lbs,

29204 1)1 30 - 4390

7h00 - L)oo

3000 1bvs,

M max = 4390 x 6 = 26,300 in-lb

joo)
1]

Ry

Let 8 (all.,) = 23,000 psi = ¥8 struct. steel.
2 =M 26,3 = ,797, use 3 x 1-1/2 x L.1%J, & = 1.1

g — 13
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Fastening loads:

The Ty=Loc will take the 4390# load, and the special screw
the 30004 1o0ad

N — Bearing on aluminum:
| "o 063 ® 16,300 Psi va. a ye
52 . x . n shearing of 56,000 for
6061-T6

Shear on steel screws

T = 3000 = 300 = 57,600 psi
“omer T R TN Rog magn

80 better use two screws at that end.
Shear on Ty-Loo FD«1223
24390 = 138,000 psi, too high
L]

S0 remove two of Ty-Loec plat~ holddown screws ongof joist, and
bolt channel down with twc 5/14" ateel gap acrews.

Page |;6
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PRELIMINARY CALCULATION OF

CENTER OF GRAVITY OF VAN




Feb, 23’ 1959

VAN V=138 ( )/M

CALCULATION OF C.G. OF COVER

W (Froﬁ#gront) HOMENT
S1dea 295 80 23,600
Front 63 0 0
Rear 19} ul 27,350
Roof 249 70.5 17,550
Misc. 22 85 1,870

Elec. E‘é& 70.5 2,18?
»
x~ 1%3625 = 85" From Front

Diastance from front to C. G. of jack mount is 55"
SoA = 87-55 = 32"

w=85]
[~ [RT—————
86R1 = 30 x 85l
Ry = 30 x 85_&
86
Ry = 298#
Rp = 556#

Load/forward jack = 278#
Load/rear Jack = 1;6#

Page 48
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BANEL WEIGHT

Skin b x 8 x 14 x .032 x ,098 = Ly 7#
Stiffeners 1-1/2 x 1-5/8 x 1/8 x .072:

A=l£x1625-1h28:1356
] 072 = 2,439 - 1.936
W= o 503 x 12 x .098
Loz '}5 = ,5915 x 16 = 9.47#
o
b GO e

Headers (pine)

W3 2 x 3/l x 1-5/8 x 45 x 25 = R

25 T¢ x 2]5728 /8 x 45 x 25 1.59%

Sub total 25.53#
Foam 4.5 x 445 x 94.5 x 1.625 = 18.00#

Actual test makes panel weipgh 42.5 1lbs., Thils would require
a wolght of foem of [ 2.50 ~ 25,53 = 16.97 1bs.

Hence the flpure to use in ealculatlons for weight of foam is:

W(foam) = L5 x 16.%10 = ho2l 1Pe/ £g,3

Use 4.5

Page 9



MISC. UNIT WEIGHTS

Corner extrusion

Tongue extrusion

Groove extruslon

Door extrusion

Roof edge extrusion
Stiffener 1.5 x 1.59 x .25
Stiffener 1.5 x 1.59 x .125
Floor stiffener

Inner and outer floor skin & outer skin
12 x 12 x .032 x .098 =

Inner skin except floor
12 x 12 x .025 x 098 =

Heat barrier material
Foam insulation in sides

Foam insulation in top & bottom

Feb, 10, 1959

1.559 1b/ft
«991 1b/ft
1,003 1b/ft
+998 1b/ft
2.002 1b/ft
827 1b/rt
592 1bv/ft
1.325 1p/ft

A52 1b/rt2

353 1b/rt°

700 1b/rt?
3.25 1b/rt>
4.50 1b/rt3

Page 50




FLOOR

COMPONENTS 3

(1) Edge shape (4 sides)
(2) Outer skin
(ﬁ) Inner skin
(L) Wide jolats
(5) Narrow joists
(6; Hent barricrs
Z IPFoam insulation
) Tapping bloeks
9) S8Skids
} Tardware

Edre ghane

2 3% 12.75 x 2,002

c X 1151_5) X 24002 - ’47.55

2 x 95 % 2,002 - o 31.70
12 'J '70:-,5

Marrow floor Jjoists L x 2%.5 X o0l =

Wide floor joisats 5 x<2h55 X 1,325 =
12
Both skins 2 X 92.5 x 140.5 x 152
"L
Barriers X 1.6 +5 x 1,25)92.5 x ,7 =
Tappin~ blocks 32 2 5 % o75 X o075 x Q00 =

Feb, 10, 1959

79.25

19.30

52.15

fle70

12,2

10,30
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Feb, 11, 19590

(16 T1 ) 10.8
Ty-loc plates 13 x( i X L0 + 2 x 1.4 x 20) = fﬁﬁ" = 732
Skids 2 2 13645 x 1,06l x 090 = 28.70
Deductions

12 ) .

Innor floor skin 13 x x J52 = .31
5

Heat barrier 13 x h X Iﬂﬁf' X .7 .31

1 53182 40,0
Ty=loe screws F2 x £/0 % ) x TINY

It

—4 1.02
1T (.06 )00
Skld serows Ol. x 5/8 x I x fhﬁ &= 1.00
Foam insulation
Grosa aron 9,5 x 2.5 = 13,080 = 13)80
Loss (n) ! x 911.5 x 1.5 = 566
(b) ¥ x 945 x L.25 = 2010
7576 (-) 2976
2.00 x Lor ¥ 1e075 % 10,904 = 35.50
T 328,404
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LOWER RIGHT SIDE ASSEMBLY

Outer skiln

1/2 x (138,25 + 2.5) (1 + 38.5) x .Lb2
'”“%ﬂf‘"hLJ“““' 2l
= 150,75 x 39,5 x 452
200

Inner skin

1/2 x 139, 2 + 39.5) x .30
) ﬁ%ﬁﬂ'““l‘”él“‘”;hdi

= l Ll X l.’x .'),'J

Light stiffonera
3.70 + 12,75 + 20,375 + 28 .
12

X o,)92
= éll,i.g.“& x 592

Heavy stiffenors

ié—iI%ZAE x 027
= z%éz x o827

Hont brrrior

(a) (040 +1Eﬁ'5) X212 x 7= 1,01

() \J139-752 + 362 z delS x 7 = l;gg
Ly 2.2

Tonrue ergtine

s THIAN
—&%éﬁ X 991 =

Cornor cantinrs

26,5+ 1 x 1,009 =
12 Pape 53

8a72

7.11

3.20

202){.

11,91

.86



Tepping blocks
2x7x2x1x.098 =28

Angles (1%} = 1% x 1/8)
2 X liggs x I X .35 =

Foam insuletion: indirect ratio of gross
oreas, see page 8r 23.30 x 140 x 39, T

. x PE.

LOWER LEFT SIDE ASSEMBLY

S8imller to right excopt:
sa) 1.5 x L.75 hole in both sking

b) 35-1/2 linear inches of 1 x 2 pine
(fin, 4im,)

(a) o5 x ko (o152 + 4353 )= (=) .385

(b) lx2x 35.5 X 25 = (+2 1.030
NET DIVFERENCE {(+) .645 1v

¥eb. 11, 1959

Page SL

2.80

0.38

55.154




Outer akin

Imner skin

Stiffeners

lieavy

1

Feb, 11, 1959

UPPER RIGHT SIDE ASSEMBLY

1/2 x 10 .75 + 25| x 52 =

1/2 x 139,75 ] ;6 + 38,50 x .353 =

7g.ég 6%
70 1
33-5g e 1 & 92 8.29
» 20 X o5 = .
@x.{’m: 12 15,50
23.79

stiffener angloes (3/L x 3/L4 x 1/8)

Barriers

lju‘{_cu X 2.2"’ RN .'(00 = 11-2 lc'é‘
I TRYIT
Groove casting h% Jp ¥ 2.00

2 [’ 62 + L lx 220 = 3.0

7he12
72450
39.50

8.50

2%ET8§ x %ﬁé X 2700 = 130 1.6l

6l.00
56.00
118,00

168,00 x E v JI00 = 320 3.20

-

i

w2

Page

55

2l 75

19.60

23.79

3.60

616

12,10
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Corner ghapes

E;%mile$9= W3l

Tapping blocks

(a) = 2,80
(03 2 x L5 x 1.625 b= 518
e) 2 x .5 x 1.625 x 125 x .098 = 0.1
Bl 5«78
Strip blocks (maple)
I x 1,91 x 2.25 % 11,75 x }j0 = 5.087

1720

Foam insulation

Gross 3.25 x 1/2 x 11,0 x |77 + Qﬁj z 1075 = 28,9

1728
Less (a) 225
168
%X 1.5 x 1,875 x 3.25 = 2,08
72
2
(b) 1.075 x 16.5 x 3.25 = .96
1728
EN ¢
P
A v . 3 ¢
Net (corrected to 31h/ft”) sr 25,86 23.30
Extra stiffening
%; X 592 = 2.32
TOTAL T %

UDPPIT LIE'T SIDT™ ABJST DBLY

I, Lienl AR AP
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ROOF PANEIL ASSEMBLY

J52
Outer sheet 0% x 924 x 1 = 40,9
Inner sheot 10 x 92 x ‘%E& = 31.6
Edge shape (Sce papge 3)

Stiffeners L x 9l x 592 _ 1067
.16

Angles (5/8 x /0 x 1/8) L x 92 x I3 = k91

Barriers (a) 2 x ﬁ x 92 % -
. 07 - 3057

(b) 2 x 1.5 x 92 % ,7 .
NN B

Insulation
Grosn area 95 x 143 = 13,600

Loss (a) I XIOS X 1.5 = (=) 570 -
3.0 x 1.875 x 1720 x 13,030

140,90

31.460

79.25

h.01

L.91

2.50
222.6L
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FRONT PANEL UPPER ASSEMBLY

Outer skin: 91.75 x 38,5 x 452 x 1

Inmer skin: 91,75 x 38.5 x .353 x 1

Stiffeners: (a) 4 x 28.5 x .592

(b) 1 x 38.5 x .1.325

Barriers (a) 4 x 3;.25 X 1.5 x .7
{(b) 1 x 3;.25 x h.25 x .7

Wood framing

.
I x 2.62:,”:2:8Lx .22 x 2 « 10 2.43
2.h3 x % = g-.’}_%

Insulatlion

Gross erea 08,75 x LO 3550
Less (a) stiffeners. 38. uS[jh 25 + I, (1. 5)1( )39&
Losas (b) holes 2 x 12 x 11
3.0 x 1 x 1.875x% =
1728

Deduction for holes in skins:

2 x P’ns X 9.251—0353 + .h‘lz—]x 1l -
- m

Note that corner shapes are omitted, since
they were included 1in sides.

Page

11.10

8.65
7460

h.25

1.09

o177

o5

T

(=) 0.88

58




Fob, 11, 1959

FRONT PANEL LOWER ASSEMBLY

The ratio of the height of thls penel, to the upper
sasembly, 1s

.
.2 .

Thisg sssembly has only a 2" dis, lhole, which we can
neglect,

So talte the modifled net wt. of upper asssembly, and add

hack in the pertinent deductlong; und subbtraect the weipht of
the wood framing:

L7.22 x 9.@;% = L46.00

Less wood Le78
Plus holos in skins 0.83

Plus iInsulatlion at holes:

20 x 3.25 x 1 x 1,875 = .06
1726 el
"I.A. 5
NET 1€ e OO
TONGUE AND JROOVE ALONG IPROLL
% x 1.003 + .991} gg |;1.991J= 156 15,70

Tonmuo

=( 7.05#)
Groove =§7.9Mﬂ)
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REAR PANEL UPPER ASSEMBLY

Oubter skin:

) oEPREAT . 430
L ] x [ ] x =
L1521 % "ﬂzﬁg
pInn
Inner skin
(ag 28,125 % 77.0 x 2 = 14330
{b 3.125 x 32. 75 %2 = 20
«303 x 1 _x 1535 =

lﬂh
S8tiffernors 2 x [5:5 x 1.325
12
2 + 71
&

Door jamb 2 x X 990
Barriers
(a) 2 x 75,5 x .25 x 700 = 3,12
1
. ~ r = 1
(m) 2 x(32 f{&l)x 1.875 x 4700 1.68
(e) 0 x 91,7Y% % 1.188 x 700 = 1,0C
Ly (0%
Foplo frariag 2 x l.2Y x 122 + 19] x 10 =
172
Ingulation
(a) 3 X &7 = 47 = 160
(BEESCKLT§?; iO 1?875x£%%% = 1195 x 3%5?
720

Deductions

() Toeul et Pole 11 x 11.5 x 1,775 » 3.25 = 2
75T ;
(1) Skin at bole (LF x 9.0 [Wb2 + .3953 = ol
T ‘L (-) Y

1L.60

11.11
16,68

17.13

G.06
2430

1;:f0




TONGUE & CGROOVE ALONG REAR

S e {111 T(7.85)
ee page f/ ROER)

LOWER CORNTR CASTINGS

Volumes: (a) Bed .5 [5752 - %; (8e5) Z_J
= .5 [ h2.3 - 1.2 ]
= 5 x20.1 = 1,0 in
(b) Walls 2 x 6.5 % 3475 x 5 = . 243
(c¢) Flanres 2 x 1/2 x 1.5 x & x .75 = 9.0
() [2.5 x 1.625 - 3%':].75 = 2.5
-

L x .098 x ;9.0

UPPER CORMNER CASTIIGS

Volumcs: () Bed 5| L9~ ;y% (7.5?

Fab M 12, 1959

15.80

19,51

19.0

(b) 2 sildes 2 x .5 [ijx Oy = ;%% (L9) 35.0

(¢) Eye .75 3.5 x 3|
(d) TNook (East.)

0.0

L).O

u. X .098 X E\:.B = 2().25

NEAR _LOWI PALEL

Studs b x 1.25 x o592 =

Outersaliin 91.75 X 5 x Jib2 =

Innerskin 91.2%&% 2475 X o253 =

Woodstrip 01,75 x 1o5 x 425 x 36 =




AR DOOR

Prame (1 x 1-19/32 x 1.1

3.595 x .125 (2 x 30 +2 x 69) x .099 = 8,81

Outer skin 70.25 x 31.25 x 452 by 6.89
140

Inner skin 68.5 x 22.5 X _+353 = L4.95

= .95

Barrier strip 2 léB.E 4- 22.%{ x1x .7

Louver frame 2 [25.5 -}-19.5] 1.5 x 1.88 = 254
Front opg frame 2 x {:10.75 + 10__‘ x 1.5 x 1.8 < 117

nu
-3
(98

Door lateh frame g% x 8.5 £8.,75]| x 1.5 x 1.88

75 x 1.70 x 2.138 T’%gg xﬁg’ 11.09

Ingulation
Gross vol. 68 x 29 x 1,875 = 3700
Leas @ 21 x 27 x 1.875 = 1063
@1?.0 X 8075 X 1.875 : 197
12.25 x 11.5 x 1.875 = 26%t
® 152

3 x2 = g.;ﬂ
A o}
Deduc tion on skin

l 9.25 X 8-5% 18 X 24 t 5-75 7!_805-[ E353 + -LLSEJ:(-) 3013 3013
33. 3%
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Louver

REAR DOOR (CONT)

Small

Large L .5 x 24 x 18+ E =

X

Door Latoh (est.)

h..5
27T+ 3

MISCELLANEQUS

Front Openings 2 ea @ };,5

Rear opening & equlpt,.

a

Louver

b Damper

c

Motor

Small opening, bottom left

.25 x18x8 x .1

S81de doors, bottom hinged, 12% x 12%

a
b

o

(=7

.025 sheet: 2 x 12 x 12 x .353

Gasket
Hardware

Piller 12 x 12 x 2 x 3.25

Jamb: 52 x 4 x .125 x .1
2 door @

Jack mounts: Outer front

0.7
0.2
1.0

5.5

a Strips 2 x 2 x .375 x 48 x .098 = 7.0

b

B8 brackets ™ 3#

w2

0

Pebruary 13, 1959

o oW

11.0

1.0 #

L]

Page 63




Miscellaneous {Cont)

Power Distribution Cahinet & ¢ ntents

a DBack 25 x 31 x.,091 x .098 =

¢ Contents {est.)

Lower Raceways (2 courses on 3 sides)
2 x ‘Eu + 7]:: 1.75 = 1085

Upper Raceway (Inside Cover)
1l x [21; + 7] x 1

Running lights on cover
6 x 5=

Taillights on bottom

2x2
Coaming Anples (1 x 1 x 1/8)

In hottom
2 x 90«1 2 6, x 28

@ In cover
2 [90.25 ¢ 136,75 + 39 + 75] x .28
12

6.9
b Cover EQ-S x 18 + 6 x 86] .125 x ,098 = 12.0
20,0

= 12,31

- 15.91

February 13, 1959

741

38.9

108.5

31.0

3.0

.o
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JACKING GEAR

Jacks proper L @ 100
Swivelled casgting

GD Flange 6 x 14 x .5 x .098
® Body 24 $5.5 x .25 x 11 « 098
(9) Sleeves 3 x % (2.752 . 22) .098

Pins

%xthx.28u=b,.h.6;8ea.=

Pin Caating
@ Plate .375 x 9 x 11

\]37 Sleeve II 3.56 x 8
L

"

(0) Ribs & (84375 x 2) x .375 =
d) Boss IT (2.375)2 x % =
“ =

Bolt Plate
(a’ Body 7.25 x 11.5 x 17/32 =
(b) Bolt Strips 2 x 1.125 x 9/16 x 6.5

{) Bolts 6 x ;% x%x2x .28,

37.0
22,

3.1

2.2
4 ea x .098=7,7

Lo
8,2

-
o -

6 ea. x

February 13, 1959

400,00

53.0

35.7

s

Sheet 65

1

i

|




February 16, 1959

SUMMARY

PALLET

Floor 360

Sides 113

Front 82

Rear 6

Mise (coaming, glue & mesh) 16

Bare LYad

Electrical 7

Grosas 124 724
COVER

Roof 249

Sides 295

Front 63

Rear 194

Mise (Coaming, glue & mesh) _22

Rare 823

Electrical 3

Gross 85l 8sl,
Jacking Qear

Comple te _550
TOTAL cmmmacmmac e e e e e mm - - 2128

Page 66
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APPENDIX V.
LIFTING RIG
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Kook LIFT -TACTOR OF SAFETT oF ZJ

% T4 NG eNE BOLT

— -
...,g>,(

/{,,// 1% % AX A e

Pupe 68




April 6, 1959

LIFTING RIG
RSN TYTRLL) O
L 100" . .
r . thgl)“
A [
_— . : N
4 | IR
20” \\"’«4\ I8 \ L - l
;o Anon N M,w“’ﬂ avHo #
' ;
----- hk/‘
T e
-
=
NYSHER RN
0 = tan -1 L400 P = %000 2 10,770 1b. comp.
Cos @ = ,9285 '
T 210,770 (.9285) = 10,000 1b
Sin @ = 3714 tense.

Assume members a and b are I x 1-3/ x 1/8 tube.

8y - % = 10.%70 = 161%0 = 7650 psil comprenslve
Ly - 4\ L] - - X .

Investigate possible buekling of "b":

£ :\Fso? + 202 :\] 2900 = gl
T2 (1.75)3 - 3.75 (1.5)3 =L (5-;@15 3.75 (3.38) =

T Pl - 12,7 = 725 tn3

Pape 69
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April 6, 1959 ]

Roark Teble XV Case 2

P z11% x 10 x.10° x .725 = 2&,&20 1b eriticd
(547)= uckling Load.

So FS = 2%.;20 = 2,28
’

Double check against Table XI: for 2,S-Ti
(Ys = [,8,000): '

r -

1}

So 1 E#.O =71
o L = 2 = 7u_ﬂf>7

The ultimate unit load is, then

% z 102 x 186 = 102,000,000
B 5,5§6

= 18,400 psai
If we assume 6063-T5 (¥YS = 16000)
then (P} = 185“00 = 6,130 pal vs
an aoiﬁll streas of 7,650 pls, which would be excessive,.

However, since in our case the Table XV analysis 1s
baslcally more reliable, we should acnept that as the criterion.
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Therefore, we can make a It x 1-3/4 x 1/8 box section the
minimum section,

Stress on center member "e" (2-1/2" pipe)

8 = § = BOOO = 4700 psi

Try 2" pipe: S ='8000 = T.450 psi
Y.075

FS = 165000 = 2,15 (assuming 6063~TS aluminum)

So we could go down to 2" plpe

PIFPE TIES

/

AL O /
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Rod Load = 8000 ; # = tan =1 72 = ,71

cos ]
¢ Cos. ¢ - 0815
So rod load = 8000 = 2450 1bs.

[x.B1I5

Assume 1" pipe 8 = § = Zﬁgo = ;970 psi

800 e f.

April 6, 1959

1oz ’
g - Assume CG shift laterally of 5"

98 - 102
XrR-oAES

;goo o

249 - 7.3
e e = }1.7 inches

So the load to one corner on the
right side is:

R, = 1/2| 8000 (98-1.7) |
| 95

= 8000 x 56.3
1596
= 2300 1lbs.
Pree body of rod:
J# Moment-producing force at lower end
2 T4 - of rod is:

Py = 2300 x 5/70 = 164 s,

164 x \[722 + 1022

\\
=
noon

,&"—“l
2 £
——
b

"

164 x \Jszoo + 10,400
14 x 125 =

20,500 in-lb.
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So stress on plpe at unper end is, then:

g = ZolgOO x 1.3125 = 154,600 psi,
N x

Too high
Try 2" - 40

= 20,500 x 2.3;5 = 3,600 psi too high
. X

But we can use 2"-40 up to a certain point:
Lets = 17,500, (6061-T6, SF = 2.0)
Let M = 164 £1

So 17,500 = 161%1 x 2,375
P X
onl; 1 00 x 1.
gEE x E.Bgé

60 inches

Try 2-1/2-1,0 the rest of the way:

=2 20 00 X 2.8
t.;; X 2

s 19,300 pai

FS = EE.OOO = 1,081
»3

April 6, 1959

However, if we make a non-moment-resisting connectlon to the
yoke, a 1"-j0 pipe will be enough, for the entire length.

Pnge 73




Upper end:

On frame:

On pipe:

April 8, 1959

MEANS OF PIPE A TTACHMENT

Laughlin size 6, fig. G3190 shank safety
holst hook threaded to take a 7/8" nut.

Laughlin size 1/2 anehor shackle, screw pin,
fig. 0=209 (on each pipe).

Pinch down pipe to 3/4" thickness to accommodate shackle.,

7B-9 AL NER mUT
RES&, B -1

FLAT NASHER,

AN

Lo :
s 2. WA |

| P

- . ‘rﬂwd1\
Lf/ | YO L
Y‘/——L‘;‘q | Boss

Fuq (R-2120

(;%/" D BE
b}

/J//Q‘“'[\P - EOTRAC 7y

[
j &\“’/’ [~ Fi, ‘A 209

\ [ s
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Check on bearing on aluminum:

= P = 2450 = 2%50 8 = 1,700 i
sb A 395 X 2 X .133 . % b pe

Lower End:-~

Use a Langhlin fig. S8 -331 size 3/8, attached directly to
modified plpe:

" AL, PIPE

e Y o i - Fa, S0
TV E ?4%

T ANLCEE 2

Check on bearinr and shear on aluminum
Pinisl‘Sb=P=2O s 2450 x 32
Iy I%?j?‘?‘???‘?f?? %5 x .%33

< 19;?00 nal
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T = 2450 = 2450 x 6 _ 5000 psi
x 5/8 x 3/8

Inasmuch as pipe is coupled at mid-length, the hook has two
degrees of freedom of motion, to facllitate hooking to lower
corner bracket sye.

There will be some binding of hook when load 1s applied, at
which time pipe should be adjusted to prevent moment on its end,

Check load on threaded eye at end of yoke:

S =P = ;000 = 8700 psi.
E LoI2

Eyve at cenfer of yokel

Use Laughlin G-40OO0 size 1" (tap) and thread a 1" rod at both
ends to go thru center plpe, with a nut at lower end, and flat washers
ut esach end.
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APPENDIX VI
CRAIG SYSTEMS INC. DRAWING D155L7 Rev. C
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NOTICK. — WHEN GOVERNMENT DRAWINGS, SPECIFICATIONS. OR OTHER ODATA
ARE USJ0 FOR ANY PUAPOSE OTHER THAN IN CONRECTION WITH A DIFINITELY
RELATED GOVIRNMENT PROCUREMENY OPERATION, THL UNITED SYATES GOVERN.
MENT. THEREBY INCURS NO RESPONS!BILITY NOR ANY ONLIGATION WHATSORVER:
AND THE FACY THAT THE GOVERNMENT NAY HAVE FORNULATED, FURN'SHED, O¥
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHIR DATA IS
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER
L|CI: NG YHE HOLDEI OR ANY OTHER PERSON OR CORPORATION, Ot CONVEY-

Y OR_ PEANISSION 10 MAMUFACTURE, USE. OR SELL ANY
PI'IE.NYED INV[NYIDN THAY MAY [N ANY WAY DE RELATED THERETO,
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